In autumn 1995 The Norwegian Cancer Society in cooperation with The Research Center for Health Promotion, University of Bergen started a study of school-based interventions aiming at preventing smoking among pupils in Norwegian secondary schools. The study comprised a nationwide sample of 4441 students at 99 schools (195 classes). This panel of students is followed through annual data collections till they graduate in spring 1997. Written consensus from students and parents was obtained from 95 %. Schools were systematically allocated to one of four groups: Group A, control; Group B, intervention, containing classroom program, involvement of parents and teacher courses; Group C, like B, but without teacher courses; Group D, like B, but without parental involvement.
Introduction
Smoking prevalence among adults in Norway is today one of the highest among countries in Western Europe (Lund, 1992) . About one-third of the adult population are regular smokers, despite the fact that tobacco legislation is comprehensive and firm, and prices of manufactured cigarettes are high. The tobacco legislation includes a ban of all advertising (direct and indirect) for tobacco products, labelling of tobacco packages with health warnings, selling of tobacco to persons under the age of 18 is prohibited and vending machines for cigarettes are prohibited. Hand-rolled cigarettes are, however, more than 40% cheaper than manufactured cigarettes (Kraft and Svendsen, 1996) .
In the time period from 1985 to 1995, there has been no reduction in the prevalence of regular smokers in the Norwegian adult population. In our close neighbourhood, Sweden has reduced the smoking prevalence in the same period from 35 to 25% (Peto et al., 1994) . An obvious explanation of this less favourable development in Norway is the lack of public education campaigns, and that funds raised for tobacco-related education and information were reduced by 90% during the 1980s (Kraft and Svendsen, 1996) . During the period 1981-1994, in Norway there were no major public campaigns against smoking and no nationwide school-based interventions were implemented.
Regular smoking in adolescence is found to be predicted by a number of factors, including environmental, behavioural and personal. Examples are smoking among parents and friends, antisocial behavior, low self-esteem, low selfefficacy, positive outcome expectancies towards smoking, sensation seeking, attitudes to school, academic achievement, addiction and habituation, among others (Royal College of Physicians, 1992; USDHHS, 1994) .
A large number of studies of interventions against smoking have been conducted over recent decades. Some interventions have not shown any effect on smoking behaviour, (e.g. Bewley et al., 1976; Nutbeam et al., 1993) , while other evaluations have revealed that some programs lead to significantly less smoking (Aare et al., 1983; Botvin et al., 1984; Perry et al., 1992) . Metaanalyses comparing effects from different kinds of interventions (Tobler, 1986; Bruvold, 1993) indicate that broad-based interventions targeting environmental, behavioural and personal factors are most effective. While programs based solely on the 'information deficit' or 'affective' models have proven ineffective, programs utilizing elements from the 'social influence model' have been more successful (USDHHS, 1994) . Over recent decades, new theories and models have been developed to further give support for developing more effective interventions (Royal College of Physicians, 1992; USDHHS, 1994) .
In autumn 1994, the Norwegian Cancer Society launched three different interventions in 63 secondary schools, aiming at preventing pupils from starting smoking. Experimental design, contents of classroom program, description of teacher training and overview of parental involvement methods are described elsewhere (Jesendal et al., in preparation) . Therefore, only a brief description is given below. The overall effects after 6 months of the three intervention programmes are described by Jesendal et al. (in preparation) .
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In this publication we have analyzed program effects after 6 months among subgroups of students defined by selected variables previously found to predict smoking among adolescents: sensation seeking, antisocial behavior, outcome expectancies and parental smoking. These variables have also been shown to predict smoking behaviour among pupils covered by the present study.
Sensation seeking is a theoretical term mainly developed by Zuckerman (Zuckerman et al., 1980; Zuckerman, 1994) . Sensation seeking is defined as 'the individual's need for varied, novel and complex sensations and experiences and the willingness to take physical and social risks for the sake of such experience'. The relationship between sensation seeking and smoking among adolescents has been described by Pedersen et al. (1988) , as well as by Kraft and Rise (1994) (for an overview see Waldron, 1991) .
Antisocial behavior is mainly described through examples (Windle, 1990b; Wichstrem, 1992) : illicit drug use, alcohol-abuse, status offences, vandalism, shop-lifting, car theft, etc.
Outcome expectancy is a theoretical term mainly developed by Bandura (1977) . In Bandura's Social Learning Theory (later Social Cognitive Theory) behaviour is described as depending on a person's estimate that a given behaviour will lead to certain outcomes (outcome expectancy) and the conviction that one can successfully execute the behaviour required to produce the outcomes (self-efficacy). Outcome expectancies are described in relation to adolescent drug use in a number of studies (Jessor and Jessor, 1977; Botvin et al., 1984; Ellickson and Hays, 1992; Wilhelmsen et al., 1994) . It is shown that positive outcome expectancies towards smoking or alcohol use are significantly related to a more frequent use of the drug.
Parental smoking reflects smoking status of mother and father, as reported by the adolescent being surveyed.
Since the factors mentioned above have been shown to predict the onset of smoking and the smoking behaviour of adolescents in Norway as well as in many other countries, it seems reasonable to hypothesize that they also may moderate behavioural effects of anti-smoking programs.
Methods

Sample
A country-wide random sample of 99 schools (every 11th Norwegian secondary school) participate in the study, comprising 195 classes and 4441 students. All subjects were born in 1981 and attended grade 7 in the school year 1994--1995 when the baseline survey and the first followup survey were conducted. Norwegian secondary school includes grades 7-9. The Research Center for Health Promotion at the University of Bergen follows this panel of pupils through questionnaire surveys until graduation in summer 1997.
Written consents from students and parents were obtained from 95% (4215 ss). Non-participants consisted of subjects whose parents refused to participate (n = 74; 1.5%) and non-responders (n = 152; 3.5%). In order to follow each person longitudinally, unique code numbers are allocated to each individual student. The sample consists of 50.6% males and 49.4% females.
Schools were chosen as sampling units and as units for allocation to groups. Schools were drawn from a list containing all Norwegian schools in order of ascending zip-code. Control schools were first selected (every nth school, starting with a randomly selected number between 1 and n), then the first three following schools with a similar number of students (± 10%) on the school list were chosen. Through this sampling procedure we obtained clusters of schools, each cluster containing four schools. Schools in each cluster were systematically allocated to Group A (school 1), Group B (school 2), Group C (school 3) and Group D (school 4).
Intervention
In the classroom program, students were involved in eight sessions throughout the school-year. Main themes were personal freedom, freedom to choose, freedom from addiction, to make own decisions, training social skills to resist smoking pressure and short-term consequences of smoking. All activities were administered by the schools' own teachers in the normal classroom context. In a few selected schools a qualitative evaluation study was carried out through observational method and interviewing.
Teacher training consisted of a 2-day course, where main elements of the program, its goals and methods were presented. Teachers were given detailed manuals in order to secure program fidelity, and teachers filled in a questionnaire immediately after each lesson in order to evaluate the lesson and evaluate program fidelity.
Parents were involved in three different ways:
• Two brochures were brought home by the students, the first one giving information about the project, the second giving advice about how to communicate with teenagers, and about how to say no to tobacco.
• Teachers involved parents in discussions at appropriate occasions.
• No-smoking contracts were signed by students and parents.
Study design
As previously described, schools were allocated into four comparable groups. Group A served as the control group. In Group B, the most extensive intervention was carried out, including a classroom program, involvement of parents and a teacher training component. In Group C, the intervention was identical to the B program, but teacher training was not included. The intervention in Group D was also identical to the B program, but parents were not involved at any stage. When examining effects of the program across subgroups in the present publication, we have compared changes in Group B (the most extensive intervention) with Group A (control schools). The present publication is based on data obtained from the baseline survey which took place in November 1994 and first follow-up survey from May 1995. Second follow-up survey was conducted spring 1996 and last follow-up will be conducted spring 1997. Results from these surveys will be published at a later stage.
Administering of questionnaires took place at school and all students were able to fill in the questionnaire during one normal school-hour (45 min). Envelopes marked with student names contained a questionnaire with corresponding code number and an empty unmarked envelope for return of completed questionnaires. Administration and organization of the data collection in class were taken care of by teachers.
Questionnaires being used in the surveys include scales and questions selected from previous studies, with documented reliability and validity. The sensation-seeking scale is the same as Kraft and Rise (1994) used to survey a sample of Norwegian adolescents aged 17-19, examining the relationship between sensation seeking and smoking, alcohol consumption and sexual behaviour. This 18-item version of the sensation-seeking scale has also been used by Pedersen et ale (1988) on a sample of 13-to 19-year-old students, examining the relationship between sensation seeking and drug use. Internal consistencies measured by Cronbach's a (Cronbach, 1951) were measured for males and females separately, being 0.66 and 0.70 (Kraft and Rise. 1994 ). In our sample, consisting of students aged 13, the sensation-seeking scale has an a value of 0.62.
Antisocial behaviour was measured by the same scale as Wichstrem has used in surveying more than 12 000 Norwegian adolescents aged 13-19 (Wichstrem, 1992) . This scale is a combination of Olweus' (1991) scale measuring antisocial behaviour and Windle's (1990a) scale measuring antisocial behaviour in a longitudinal study of predictors of substance abuse. Internal consistency shown by Cronbach's a was in the range 0.71-0.76. In our sample the antisocial behaviour scale has an a value of 0.89. Outcome expectancies were measured by a combination of two scales. Ellickson and Hays (1992) used a scale to measure outcome expectancies in 698 junior high school students, with a values ranging from 0.69 to 0.82. Wilhelmsen and coworkers also used a scale to measure outcome expectancies among 915 seventh grade students, having an a value of 0.73 (Wilhelmsen et al., 218 1994) . Our data revealed an a value of 0.72 for the outcome expectancy scale.
Measures
The students were asked one question regarding frequency of smoking, with four possible response categories: every-day smoker, every-week smoker, smoking less than once a week and no smoking at all.
Sensation seeking was measured by a shortversion sensation-seeking scale developed and tested by Pedersen et ale (1988) . In this scale, 18 items are given, consisting of pairs with one 'high-sensation statement' and one 'low-sensation statement' in each. The students had to select one item from each pair. Scores were added and divided by number of non-missing items to form a sumscore describing the extent of sensation seeking. The scale range was 0-1, where 1 means maximum sensation seeking. Examples of items: 'I often wish I could be a mountain climber' versus 'I can't understand people who risk their necks climbing mountains'; 'I prefer the surface of the water to the depths' versus 'I would like to go scuba diving' .
Antisocial behaviour was also measured by a scale, constructed as a sumscore (never done == 0, done once == 1, done 2-5 times == 2, done 6-10 times == 3, done 10-50 times == 4, done more than 50 times == 5). Scores for 22 items were summarized and divided by number of non-missing items (sumscore range 0-5). In the introduction to this question, students were asked if they during the last 12 months had behaved like described. Examples were: 'stolen money or valuables from someone in your family?', 'been into shoplifting?' , 'been driving a car or motorbike without a driving license?' Smoking outcome expectancies were also measured by a scale, constructed as a sumscore based on nine items. Students were given four response categories: totally agree, somewhat agree, somewhat disagree and totally disagree. If the item stated positive outcome expectancies towards smoking, totally disagree was coded 0, somewhat disagree == 1, somewhat disagree == 2 and totally disagree == 3. If the item stated negative outcome expectancies Due to a small number of regular smokers in the present sample, data for boys and girls were analyzed combined.
An extended version of McNemar's test for the significance of changes was used to test differences in changes in smoking habits between the control group (A) and the most comprehensive intervention group (B). Multiple logistic regression was also used for this purpose.
There were no gender differences in self-reported smoking at baseline. Furthermore, no significant differences in smoking habits between intervention groups and control group were found at baseline. For all groups combined, 91.9% did not smoke at all, 4.5% smoked less than once a week, 1.5% smoked weekly and 2.1% reported to be daily smokers (Table I) .
As shown in Table II , the prevalence of nonsmokers changed from 92.8 to 84.5% in the control group. This decline of 8.3 percentage points in the control group (A) is significantly higher than the decline in intervention group B (1.9 percentage points) (P < 0.01). Changes in intervention Group C and D indicate less success than in the most extensive intervention in keeping the students smoke-free.
When studying transitions between smoking and non-smoking status in subgroups of adolescents, we limited the analyses to Groups A (control) and B (most extensive intervention). In all subgroups Analyses of data Data analyses were performed using the Statistical Package for Social Sciences (SPSS Win 6.0). Smoking prevalence at baseline and at first follow-up in the various subgroups was analyzed by cross-tabulations. Pearson's X 2 was used to examine the statistical significance of differences across groups.
Subgroups of adolescents were identified on the scales measuring sensation seeking, antisocial behavior and outcome expectancies. On each scale, we selected cut-off points to identify the upper quartile of the sample. We then constructed dichotomies where value 0 indicated low (lower 75%) and value 1 indicated high (upper 25%) scores on the respective scales. Parents smoking was coded towards smoking, coding was reversed. Scores for nine items were added and divided by the number of non-missing items (sumscore range 0-3). Examples of statements are: 'It is not harmful for kids of my age to smoke a little every week'; 'If I am smoking a few cigarettes in the weekends, I might get addicted'; 'It is easier to be together with people when you smoke'; 'Smokers really enjoy their cigarettes' .
Students were asked two questions on parental smoking, one question regarding mother and one question regarding father. 'Does your father/mother smoke', with two response categories (yes and no). A sumscore was constructed from these two items and divided by non-missing items (range 0-1). Sumscore 0 indicated no parental smoking, 0.5 indicated that one of two parents smoked and sumscore 1 indicated that both parents smoked (or a smoking single parent).
Biochemical validation was done through analysing blood samples of 89 students classifying themselves as non-smokers, randomly chosen. Blood samples were analysed to detect the level of CO (carbon monoxide) in red blood cells (Pojer et al., 1984) . Cut-off level was set to 2% {meaning that a level of more than 2% Hgb-CO led to a smoking classification) (Cummings and Richard, 1988) . Data from the biochemical validation study are not yet published. examined, the proportion of pupils who started smoking was lower in the intervention group (B) than in the control group. The proportion of pupils who stopped smoking was consistently as high as or higher in the intervention group than in the control group. For adolescents categorized as low sensation seekers, having low outcome expectancies towards smoking and where no parental smoking was reported, there were no significant differences in change between students in Group A (control) and students in Group B (most extensive intervention) (Table III) .
Among high sensation seekers, among those who obtained high scores on outcome expectancies towards smoking and among those who reported that at least one of the parents were smokers, there were significant differences in behaviour change between students in Group A and students in Group B (Table III) (P < 0.05, P < 0.01 and P < 0.05, respectively). The increase in smoking prevalence was significantly lower among those in the intervention group. Significant reductions in smoking prevalence (P < 0.05) in the intervention group were observed both among students scoring low and high on the antisocial behaviour scale.
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Multiple logistic regression analysis was used to test interaction effects between 'high-risk'/'lowrisk' students and being in Group A versus B on smoking habits at follow up, controlling for smoking habits at baseline. No significant interactions were found (Table IV) . However, two of the interaction terms were close to significance (P == 0.07) and all interactions had the same direction: effects of the programme were best among 'high-risk' students. We constructed a sumscore based on the standardized scores (z-scores) of the scales measuring sensation seeking, antisocial behavior and outcome expectancies. When including this sumscore in a logistic regression analysis similar to the ones described above, we detected a significant interaction effect between this sumscore and intervention group (P < 0.05), giving further support to the findings reported above.
Discussion
Analyses of data from the baseline survey and the 6 months follow-up survey clearly demonstrate a short-term intervention effect on recruitment of smokers. The effect is most conspicuous in intervention Group B, where teachers were trained and parents involved, in addition to the classroom program which was similar across all intervention schools. Both Tobler (1986) and Bruvold (1993) have compared effects from different kinds of interventions through meta-analyses. They have both concluded that broad-based interventions targeting environmental, behavioural and personal factors are more effective in preventing tobacco use, than earlier interventions solely based on, for example, the 'information-deficit model' or the 'affective model'. A few key elements may explain some of the substantial short-term effect on recruitment of smokers that has been shown here. Firstly, the intervention is implemented at school, with an adequate number of lessons, targeting the appropriate age group, focusing on social factors that influence smoking onset as well as short-term consequences of smoking and refusal skills, all elements recommended by Glynn et ale (1991) . Secondly, each lesson in the school program was developed with the intention to involve students actively. Aare et al. (1983) has previously advocated that this is one possible route to affect behaviour among schoolchildren. The theoretical basis for these assumptions is described by Eagly and Chaiken (1993) , who denote this approach 'induced compliance'. Students were encouraged to make their own personal expression of being smoke-free and to make this standpoint public. This publicity and activity will induce compliance to a smokefree behaviour in the same subjects, according to theory. A third key element was strongly supported by empirical findings at baseline and first followup survey. Bandura (1977) has discussed the term outcome expectancies in relation to behaviour. In Social Learning Theory it is assumed that behaviour is in part influenced by the subjects' expectations about the outcome of this behaviour, including health, economy, social life and quality of life. Expectations about short-term outcomes are supposed to have a stronger impact than expectations about long-term consequences. The project developed and described here gave these theoretical assumptions major credit, resulting in students thoroughly examining the physical, economical and social short-term consequences of smoking. The effect of the intervention after 6 months is at least as strong or even stronger among adolescents in 'high-risk' groups than adolescents in 'lowrisk' groups. Few previous studies have examined effects of interventions in subgroups defined by variables known to predict smoking behaviour. Hafstad and Aare (1997) have carried out analyses similar to the ones presented here, but the effect of the mass media interventions evaluated in their study did not tum out to be more effective in high-risk groups. Since no previous studies have analyzed school-based campaign effects across subgroups defined by scores on outcome expectancies, sensation seeking, antisocial behaviour and parental smoking, we can, however, not claim that our results are unique.
High scores on positive smoking outcome 222 expectancies are previously reported to be an important predictor of smoking. Although statistical significance was not obtained (P == 0.07),
analyses of the present data indicate that the intervention succeeded particularly well among those who obtained high scores on outcome expectancies. The intervention aimed at reducing outcome expectancies through highlighting short-term negative consequences of smoking and also emphasizing short-term positive effects of not smoking. A more pronounced effect among pupils scoring high on outcome expectancies might therefore have been expected. Before analysing the results of the present study we expected high sensation seekers to profit less than low sensation seekers from this school-based smoking prevention program. Our findings indicate that the high sensation seekers have profited just as much or even more from the program than those with lower scores on sensation seeking. Two aspects of the program may contribute to explaining why: the program has emphasized active involvement by the students in every session and it has been focused on non-smoking as a kind of freedom. This is consistent with the recommendations of a National Cancer Institute Expert Advisory Panel, presented in a publication by Glynn et al. (1991) .
Experiencing freedom and being actively involved probably appeals particularly well to high sensation seekers, and may represent a contrast to the traditional kinds of communication and teaching practices in schools. Hafstad and Aare (1997) have suggested that adolescents with parents who smoke profit less from a mass media-based smoking prevention campaign than those who report that their parents do not smoke. In the present study no such tendency is detected. On the contrary, there is a weak, but insignificant tendency that those who report that their parents smoke have profited more than others from the intervention. The direct contact between teachers and parents, including parents who smoke, which took place in intervention Group B, may have contributed to mobilizing parental support for the campaign messages and intentions even among parents who smoke. Similar support is evidently more difficult to obtain through mass media campaigns.
The present publication compares changes in smoking habits over 6 months between one intervention group and the control group for various subgroups. The results indicate that 'high-risk' adolescents have profited just as much or perhaps even more from she campaign than other adolescents. After new data collections have been conducted, long-term comparisons across subgroups can also be made. The results reported here are promising, and indicate that the Cancer Society of Norway has succeeded in designing and administering an intervention which seems to influence the smoking habits in 'high-risk' subgroups relatively well.
These results represent a contrast to findings in a study by Dishion and Andrews (1995) . They tested an intervention where high-risk pupils participated in groups with the purpose of preventing an escalation in problem behaviors. One striking result was that the highest escalation in tobacco use and problem behavior actually took place in three out of four intervention groups, compared to a quasi-experimental control group. In this perspective, it seems appropriate to suggest that the adolescent population should be approached in a manner that is as inclusive as possible for the entire adolescent group.
Conclusion
As has been elucidated above, one has in the short term prevented a substantial number of adolescents from becoming involved with smoking through this project. In addition to the characteristics of the intervention program mentioned above, a core philosophy in developing the program has been not 'to blame the victim'. Focus has been directed towards freedom, the freedom to choose, identifying goals and means of achieving the goals, and how the tobacco industry wants us to believe that smoking is a way of achieving a number of goals. Through the intervention it has been a goal to influence particularly those at risk for becoming smokers. So far this seems to have been achieved. In intervention Group B more than 90% of the students still defined themselves as smoke-free in May 1995, compared to 84% in the control group. Hopefully, the preventive effect of this intervention programme can be sustained throughout secondary school.
